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DETAILED ACTION 
CONTINUED EXAMINATION UNDER 37 CFR LI 14 AFTER FINAL REJECTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR LI 7(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination imder 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission of RCE filed on August 22, 2005 and the amendment 
filed on April 27, 2005 have been entered. The claims pending in this application are claims 40- 
52. Rejection and/or objection not reiterated fi-om the previous office action are hereby 
withdrawn in view of the amendment filed on April 27, 2005. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubHcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 47, 48, 5 1, and 52 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wang et al, (US Patent NO. 5,567,583, pubUshed on October 22, 1996). 

Wang et al, teach methods for reducing non-specific priming in DNA detection. 

Regarding claim 47, since Wang et al, teach a method for detecting a target nucleic acid, 
which method comprises the steps of: amplifying the target nucleic acid to obtain an 
amplification product using a polymerase, a first primer with or without a segment 
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noncontiguous to a first priming sequence, and a second primer with or without a segment 
noncontiguous to a second priming sequence in the presence of an oligonucleotide which is 
incapable of acting as a primer for said polymerase, wherein said oligonucleotide has at least 5 
consecutive nucleotides fully complementary to at least 5 consecutive nucleotides of said first 
primer; and detecting the presence of the target nucleic acid by monitoring the amplification 
thereof wherein a first fluorophore is covalently attached to said first primer and a second 
fluorophore is covalently attached to said oligonucleotide, with one of said first and second 
fluorophores being a donor fluorophore and the other being an acceptor fluorophore, so that 
when said first primer and said oligonucleotide are hybridized, said donor fluorophore and said 
acceptor fluorophore are in close proximity to allow resonance energy transfer therebetween; 
and, fiirther, said detecting step is performed by monitoring fluorescent emission change of said 
acceptor fluorophore upon irradiation of said donor fluorophore with an excitation light, said 
change being a fimction of the extent of said first primer being dissociated fi-om said 
oligonucleotide and being incorporated into said amplification product of the target nucleic acid 
(see columns 19 and 20, claims 1 and 3, column 3, second paragraph, and Figure 1), Wang et 
ai, disclose contacting the nucleic acid with an oligonucleotide primer pair comprising a first 
primer (ie., the first primer taught by Wang et al,) and a second primer (ie., the oligonucleotide 
taught by Wang et al,,) under conditions that allow hybridization between complementary 
sequences in the target nucleic acid and the oligonucleotide primer pair wherein (i) the first 
primer of the pair comprises (A) a first sequence that is complementary to the target nucleic acid 
(ie., the first priming sequence taught by Wang et al,\ (B) a second sequence that is 
complementary to the second primer of the pair (ie., at least 5 consecutive nucleotides of said 
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first primer taught by Wang et aL,\ and (C) a signal generating moiety (ie., the first fluorophore 
taught by Wang et aL,); (ii) the second primer of the pair (ie., the oligonucleotide taught by 
Wang et al,) comprises (A) a sequence that is complementary to the first primer (ie., at least 5 
consecutive nucleotides fiiUy complementary to at least 5 consecutive nucleotides of said first 
primer taught by Wang et al,)\ and (B) a moiety capable of quenching, masking or inhibiting the 
activity of the signal generating moiety when located adjacent to, or in close proximity to the 
signal generating moiety (ie., the second fluorophore taught by Wang et al,)\ and (iii) when the 
first primer and the second primer are bound to one another, the signal is inhibited (ie., one of 
said first and second fluorophores being a donor fluorophore and the other being an acceptor 
fluorophore and causing fluorescence energy transfer); adding a single stranded oligonucleotide 
primer comprising sequences complementary to the target nucleic acid (ie., the second primer 
taught by Wang et al.,); adding a DNA polymerase; and amplifying the target nucleic acid and 
separating the signal generating moiety (ie., the donor fluorophore taught by Wang et al,) and 
the quenching, masking or inhibitory moiety (ie., an acceptor fluorophore taught by Wang et 
al,)\ thereby generating a signal, wherein detection of an increase in the signal indicates the 
presence of the target nucleic acid in the sample as recited in claim 47. 

Regarding claim 48, Wang et al, teach that the signal generating moiety (ie., the first 
fluorophore on the first primer taught by taught by Wang et al,) is a fluorescent agent (see 
columns 19 and 20, claims 1 and 3). 

Regarding claims 51 and 52, Wang et al, teach that the target nucleic acid is amplified 
using polymerase chain reaction (see column 2, lines 32-39). 

Therefore, Wang et al, teach all limitations recited in claims 47, 48, 51, and 52. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 40-42, 45, and 46 are rejected imder 35 U.S.C. 103(a) as being unpatentable over 
Zhang et aL, (US Patent No. 5,942,391, pubUshed on August 24, 1999) in view of Wang et aL, 
(1996). 

Zhang et aL, teach nucleic acid amplification method: ramification-extension 
amplification method (RAM). 

Regarding claims 40, 41, 45, and 46, since, in a method for detecting a target nucleic acid 
in a sample, Zhang et aL, teach: (a) contacting said nucleic acid in said sample in a reaction 
vessel under conditions that allow nucleic acid hybridization between complementary sequences 
in nucleic acids with oligonucleotide probes in the presence of paramagnetic particles coated 
with a ligand binding moiety, said oligonucleotide probes comprising one or more 
capture/amplification probes, each having a 3' nucleotide sequence that is neither complementary 
nor hybridizable to a nucleotide sequence in the target nucleic acid, and a 5' nucleotide sequence 
that is complementary and hybridizable to a nucleotide sequence in the target nucleic acid, or a 5* 
nucleotide sequence that is neither complementary nor hybridizable to a nucleotide sequence in 
the target nucleic acid, and a 3' nucleotide sequence that is complementary and hybridizable to a 
nucleotide sequence in the target nucleic acid, each capture/amplification probe further having a 
ligand bound to the non-complementary sequence of the probe, wherein said ligand is capable of 
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binding to and forming an affinity pair with said ligand binding moiety coated onto said 
paramagnetic particles; said oligonucleotide probes further comprising a circularizable 
amplification probe having 3* and 5' regions that are complementary to adjacent but 
noncontiguous sequences in the target nucleic acid, said 3' and 5* regions separated by a linker 
region that is neither complementary nor hybridizable to a nucleotide sequence in the target 
nucleic acid, such that a complex is formed comprising the target nucleic acid, circularizable 
probe, capture/amplification probes and paramagnetic particles, wherein the 
capture/amplification probes are hybridized to the complementary nucleotide sequences in the 
target nucleic acid and are bound to the paramagnetic particles through the binding of the ligand 
on the capture/amplification probe to the ligand binding moiety on the paramagnetic particles, 
and the circularizable probe is bound on its 3' and 5' ends to adjacent but noncontiguous 
sequences in the target nucleic acid; and (c) Ugating the 3' and 5* ends of said circularizable 
probe with a ligating agent that joins nucleotide sequences such that a circular amplification 
probe is formed (see claim 1 in columns 67-69 and Figure 1), Zhang et al, disclose that the 
circular oligonucleotide probe is formed by ligating the 3* and 5' ends of a linear oligonucleotide 
probe (ie., an oHgonucleotide probe taught by Zhang et al,) comprising 3* and 5' regions 
complementary to adjacent sequences in the target nucleic acid under conditions that allow 
hybridization between complementary sequences in the target nucleic acid and the linear 
oligonucleotide probe as recited in claim 41. Since, since Zhang et al, teach that, after the 
circular oligonucleotide probe is formed, the circular oligonucleotide probe contacts with the 
target nucleic acid, Zhang et al, disclose contacting the nucleic acid with a circular 
oligonucleotide probe under conditions that allow hybridization between complementary 



Application/Control Number: 09/978,261 Page 7 

Art Unit: 1634 

sequences in the target nucleic acid and the circular oligonucleotide probe as recited in (a) of 
claim 40. Since, in a method for detecting a target nucleic acid in a sample, Zhang et al, further 
teach: (d) amplifying said circular amplification probe by contacting said complex with a first 
extension primer that is complementary and hybridizable to a portion of the linker region of the 
circular amplification probe and a second extension primer that is substantially identical to a 
portion of the linker region of the circular amplification probe that does not overlap with the 
portion of the linker region to which the first extension primer is complementary, dNTPs, and a 
DNA polymerase having strand displacement activity, under conditions whereby the first 
extension primer is extended around the circle for multiple revolutions to form a single stranded 
DNA of repeating imits complementary to the sequence of the circular probe, and multiple 
copies of the second extension primer hybridize to complementary regions of the single stranded 
DNA and are extended by the DNA polymerase to provide extension products, and whereby the 
extension products of the second extension primers displace downstream copies of the second 
extension primers and corresponding extension products of said downstream copies to provide 
displaced single strands to which multiple copies of said first extension primer bind and are 
extended by the DNA polymerase; (e) allowing said amplification to proceed until muhiple 
copies of double stranded amplified DNA of varying lengths are produced; and (f) detecting said 
amplified DNA, wherein detection thereof indicates the presence of the target nucleic acid in the 
clinical sample, Zhang et al, disclose adding a first primer wherein the first primer comprises 
(A) a first sequence that is complementary to the circular probe as recited in b) of claim 40, 
adding a DNA polymerase as recited in c) of claim 40, and detection indicates the presence of 
the target nucleic acid in the sample as recited in d) of claim 40, the circular probe is amplified 
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using an amplification method selected from the group consisting of polymerase chain reaction, 
strand displacement amplification, transcription mediated amplification, RAM and primer 
extension wherein the amplification method is RAM as recited in claims 45 and 46. 

Zhang et aL, do not disclose adding a primer pair comprising a first primer and a second 
primer wherein (i) the first primer of the pair comprises (A) a first sequence that is 
complementary to the circular probe, (B) a second sequence that is complementary to the second 
primer of the pair, and (C) a signal generating moiety; (ii) the second primer of the pair 
comprises (A) a sequence that is complementary to the first primer and (B) a moiety capable of 
quenching, masking or inhibiting the activity of the signal generating moiety when located 
adjacent to, or in close proximity to the signal generating moiety; and (iii) when the first primer 
and the second primer are bound to one another, the signal is inhibited as recited in (b) of claim 
40, and detecting an increase in the signal which is generated by separating the signal generating 
moiety and the quenching, masking or inhibitory moiety as recited in (d) of claim 40, and 
disclose that the signal generating moiety is a fluorescent agent as recited in claim 42. 

The teachings of Wang et aL, have been summarized previously, supra. Wang et al, 
teach adding a primer pair comprising a first primer and a second primer wherein (i) the first 
primer of the pair comprises (A) a first sequence that is complementary to the circular probe, (B) 
a second sequence that is complementary to the second primer of the pair, and (C) a signal 
generating moiety; (ii) the second primer (ie., the oUgonucleotide which is incapable of acting as 
a primer for said polymerase of the pair taught by Wang et al,) comprises (A) a sequence that is 
complementary to the first primer and (B) a moiety capable of quenching, masking or inhibiting 
the activity of the signal generating moiety when located adjacent to, or in close proximity to the 
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signal generating moiety; and (iii) when the first primer and the second primer are bound to one 
another, the signal is inhibited as recited in (b) of claim 40 and detecting an increase in the signal 
which is generated by separating the signal generating moiety and the quenching, masking or 
inhibitory moiety as recited in (d) of claim 40 and also teach that the signal generating moiety is 
a fluorescent agent as recited in claim 42 (see column 3, second paragraph, columns 19 and 20, 
claims 1 and 3, and Figure 1). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have performed the method recited in claim 40 wherein (i) 
the first primer of the pair comprises (A) a first sequence that is complementary to the circular 
probe, (B) a second sequence that is complementary to the second primer of the pair, and (C) a 
signal generating moiety; (ii) the second primer comprises (A) a sequence that is complementary 
to the first primer and (B) a moiety capable of quenching, masking or inhibiting the activity of 
the signal generating moiety when located adjacent to, or in close proximity to the signal 
generating moiety; and (iii) when the first primer and the second primer are bound to one 
another, the signal is inhibited, and wherein an increase in the signal which is generated by 
separating the signal generating moiety and the quenching, masking or inhibitory moiety is 
detected in view of the patents of Zhang et al, and Wang et al. One having ordinary skill in the 
art would have been motivated to do so because Wang et al, have successfully detected the 
target nucleic acid in the sample by detecting an increase in the signal which is generated by 
separating the signal generating moiety and the quenching, masking or inhibitory moiety, and the 
simple replacement of one well knovm detection method (i.e., the method taught by Zhang et 
aL,) from another well knovm detection method (i.e., the method taught by Wang et aL,) during 
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the process of detecting the target nucleic acid would have been, in the absence of convincing 
evidence to the contrary, prima facie obvious to one having ordinary skill in the art at the time 
the invention was made because the detection method taught by Wang et aL,, would eliminate or 
reduce nonspecific priming events (see column 7, second paragraph). 

Furthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected functions to achieve their 
expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.06. 

6. Claim 43 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang et al, 
(1999) in view of Wang et al, (1996) as apphed to claims 40-42, 45, and 46 above, and further 
in view of Heller (US Patent No. 5,532, 129, pubhshed on July 2, 1996). 

The teachings of Zhang et al, and Wang et al, have been summarized previously, supra. 

Zhang et al, and Wang et al, do not disclose that the signal generating moiety (ie., 
donor) is a chemiluminescent agent as recited in claim 43. 

Heller teaches that either a fluorphore or a chemiluminescent group is used as a donor for 
non-radiative energy transfer (see column 3, second paragraph). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have performed the method recited in claim 43 wherein the 
signal generating moiety is a chemiluminescent agent in view of the patents of Zhang et al, 
Wang et aL, and Heller. One having ordinary skill in the art would have been motivated to do 
so because Heller has successfully used a fluorphore or a chemiluminescent group as a donor for 
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non-radiative energy transfer, and the simple replacement of one kind of signal generating 
moiety (i.e., a fluorescent donor taught by Wang et al,) from another kind of signal generating 
moiety (i.e., chemiluminescent donor taught Heller) during the process of performing the 
method recited in claim 43 would have been, in the absence of convincing evidence to the 
contrary, prima facie obvious to one having ordinary skill in the art at the time the invention was 
made because either a fluorphore or a chemiluminescent group is used as a donor for energy 
transfer and they are exchangeable (see Heller, column 3, second paragraph). 

Fiuthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected fiinctions to achieve their 
expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.06, 2144.07 and 2144.09. 

Also note that there is no invention involved in combining old elements is such a manner 
that these elements perform in combination the same fiinction as set forth in the prior art without 
giving unobvious or unexpected results. In re Rose 220 F.2d. 459, 105 USPQ 237 (CCPA 1955). 

7. Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang et aL, 
(1999) in view of Wang et aL, (1996) and Heller (1996) as applied to claims 40-43, 45, and 46 
above, and further in view of Segev (US Patent No. 5, 437, 977, pubhshed on August 1, 1995). 
The teachings of Zhang et al, Wang et al, and Heller have been summarized previously, 

supra, 

Zhang et aL, Wang et aL, and Heller do not disclose that the signal generating moiety is a 
an enzyme or enzyme substrate as recited in claim 44. 
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Segev teaches that non-radiative energy transfer is finished by a suitable 
chemiluminescent catalyst such as peroxidase and luciferase and a suitable absorber/emitter (see 
column 7, last paragraph and column 8, first paragraph). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have performed the method recited in claim 44 wherein the 
signal generating moiety is an enzyme in view of the patents of Zhang et al, Wang et al, Heller 
and Segev. One having ordinary skill in the art would have been motivated to do so because 
Segev has successfully used a suitable chemiluminescent catalyst such as peroxidase or 
luciferase and a suitable absorber/emitter for non-radiative energy transfer, and the simple 
replacement of one kind of chemiluminescent agent related non-radiative energy transfer method 
(i.e., the method taught by Heller) from another kind of chemiluminescent agent related non- 
radiative energy transfer method (i.e., the method taught by Segev) during the process of 
performing the method recited in claim 44 would have been, in the absence of convincing 
evidence to the contrary, prima facie obvious to one having ordinary skill in the art at the time 
the invention was made because the method taught by Heller and the method taught by Segev are 
functional equivalent methods which are used for the same purpose. 

Furthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected functions to achieve their 
expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.06. 
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8. Claim 49 is rejected \mder 35 U.S.C. 103(a) as being unpatentable over Wang et al, 
(1996) as applied to claims 47, 48, 51, and 52 above, and further in view of Heller (1996). 

The teachings of Wang et al, have been summarized previously, supra, 

Wang et al, do not disclose that the signal generating moiety (ie., donor) is a 
chemiluminescent agent as recited in claim 49. 

Heller teaches that either a fluorphore or a chemiluminescent group is used as a donor for 
non-radiative energy transfer (see column 3, second paragraph). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have performed the method recited in claim 43 wherein the 
signal generating moiety is a chemiluminescent agent in view of the patents of Wang et al, and 
Heller. One having ordinary skill in the art would have been motivated to do so because Heller 
has successfully used a fluorphore or a chemiluminescent group as a donor for non-radiative 
energy transfer, and the simple replacement of one kind of signal generating moiety (i.e., a 
fluorescent donor taught by Wang et aL,) from another kind of signal generating moiety (i.e., 
chemiluminescent a taught Heller) during the process of performing the method recited in claim 
43 would have been, in the absence of convincing evidence to the contrary, prima facie obvious 
to one having ordinary skill in the art at the time the invention was made because either a 
fluorphore or a chemiluminescent group is used as a donor for energy transfer and they are 
exchangeable (see Heller, column 3, second paragraph). 

Furthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected functions to achieve their 
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expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.07 and 2144.09. 

Also note that there is no invention involved in combining old elements is such a manner 
that these elements perform in combination the same function as set forth in the prior art without 
giving unobvious or unexpected resuUs. In re Rose 220 F.2d. 459, 105 USPQ 237 (CCPA 1955). 

9. Claim 50 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al, 
(1996) and Heller (1996) as apphed to claims 47, 48, 51, and 52 above, and further in view of 
Segev (1995). 

The teachings of Wang et ah, and Heller have been summarized previously, supra. 

Wang et al, and Heller do not disclose that the signal generating moiety is a 
an enzyme or enzyme substrate as recited in claim 50. 

Segev teaches that non-radiative energy transfer is finished by a suitable 
chemiluminescent catalyst such as peroxidase and luciferase and a suitable absorber/emitter (see 
column 7, last paragraph and column 8, first paragraph). 

Therefore, it would have been prima facie obvious to one having ordinary skill in the art 
at the time the invention was made to have performed the method recited in claim 44 wherein the 
signal generating moiety is an enzyme in view of the patents of Wang et al, Heller and Segev. 
One having ordinary skill in the art would have been motivated to do so because Segev has 
successfully used a suitable chemiluminescent catalyst such as peroxidase or luciferase and a 
suitable absorber/emitter for non-radiative energy transfer, and the simple replacement of one 
kind of chemiluminescent agent related non-radiative energy transfer method (i.e., the method 
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taught by Heller) from another kind of chemiluminescent agent related non-radiative energy 
transfer method (i.e., the method taught by Segev) during the process of performing the method 
recited in claim 44 would have been, in the absence of convincing evidence to the contrary, 
prima facie obvious to one having ordinary skill in the art at the time the invention was made 
because the method taught by Heller and the method taught by Segev are functional equivalent 
methods which are used for the same purpose. 

Furthermore, the motivation to make the substitution cited above arises from the 
expectation that the prior art elements will perform their expected ftmctions to achieve their 
expected results when combined for their common known purpose. Support for making the 
obviousness rejection comes from the M.P.E.P. at 2144.06. 

Conclusion 

10. No claim is allowed. 

1 1 . Papers related to this application may be submitted to Group 1600 by facsimile 
transmission. Papers should be faxed to Group 1600 via the PTO Fax Center. The faxing of 
such papers must conform with the notices published in the Official Gazette, 1096 OG 30 
(November 15, 1988), 1156 OG 61 (November 16, 1993), and 1157 OG 94 (December 28, 
1993)(See 37 CAR § 1.6(d)). The CM Fax Center number is (571)273-8300. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Frank Lu, Ph.D., whose telephone number is (571)272-0746. 
The examiner can normally be reached on Monday-Friday from 9 A.M. to 5 P.M. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, W. Gary Jones, can be reached on (571)272-0745. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to (571) 272-0547. 




Frank Lu 
Primary Examiner 
November 25, 2005 



